Suppression by enhanced RpoE activity of the temperature-sensitive phenotype of a degP ssrA double mutant in Escherichia coli.
SsrA is a small RNA playing a crucial role in trans-translation, which leads to rescue of stalled ribosomes on or at the end of mRNA and addition of the degradation tag to a growing polypeptide. The lack of SsrA has been shown to enhance the temperature-sensitive (ts) phenotype of an E. coli strain defective in the degP gene, which encodes one of the periplasmic proteases. This severe ts phenotype was relieved only partially by an SsrADD variant, which can lead to ribosome rescue but adds a protease-resistant tag instead of the degradation tag, suggesting that accumulation of polypeptides programmed by truncated mRNAs is responsible for growth defect of the ssrA degP mutant. Expression of an S210A-mutant DegP protein, which lacks the protease activity but retains the chaperone activity, could relieve the ts phenotype of the double mutant, suggesting that the chaperone activity but not the protease activity of DegP is required for growth of the ssrA-deficient cells at high temperature. Overexpression of the rpoE gene, which encodes sigmaE responsible for the expression of factors involved in extracellular stress response, also suppressed the ts phenotype of the ssrA degP mutant. This suggests that the stress-responsing pathway(s) may be involved in the enhancement of ts phenotype of degP mutant in the absence of SsrA.